Introduction
Animal feeding operations ( AFO) house livestock or poultry in confinement for more than 45 d in a 12-mo period. Large facilities are defined as concentrated animal feeding operations ( CAFO) . The trend in all species is for fewer operations, with more animals, resulting in an increased number of CAFO. The increased excretion and concentration of manure at such facilities has resulted in environmental concerns associated with nuisance issues (odors, disease vectors), water quality, and air quality. Breeching of liquid manure containment structures, an increasing number of CAFO, and increasing pressures from urban and environmental groups have focused government attention on potential contamination.
Regulations for effluent limitations and the permitting of point sources ( PS) of discharge from livestock operations were begun more than two decades ago.
Enforcement of these regulations has varied throughout the United States. The future of AFO depends on individual operators' abilities to understand the regulatory responsibilities and to comply with the regulations. Additionally, input from industry representatives is essential in the development and enforcement of future regulations. The purpose of this article is to review current regulations; describe pending legislation and strategies; and identify the issues and challenges that livestock operators, research scientists, extension personnel, and private consultants face regarding management of manure nutrients.
Existing Regulations
The United States Environmental Protection Agency ( U.S. EPA) was established to protect and improve the conditions of the environment. It is the responsibility of U.S. EPA to establish environmental policies that will benefit the environment. The Agency is obligated to enforce legislation established by Congress and to develop policies and strategies. The J. Anim. Sci. Vol. 77, Suppl. 2/J. Dairy Sci. Vol. 82, Suppl. 2/1999 Agency is not obligated to educate regulated communities. It is the responsibility of business owners and operators to understand and comply with U.S. EPA regulations.
Clean Water Act
The Water Pollution Control Act (P.L. 1948 ) was amended as the Clean Water Act (P.L. 1972) "to restore and maintain the chemical, physical, and biological integrity of the Nation's waters." As amended, this Act focused on PS discharges to surface waters. An AFO was defined as "an operation that stables or confines and feeds or maintains animals for a total of 45 d or more in any 12-mo period, and does not sustain crops, vegetation, forage growth, or post harvest residues during the normal growing season over any portion of the lot or facility." Large AFO (>1,000 animal units [AU] ) are defined as a CAFO based soley on AU. A facility that has between 301 and 1,000 AU may be a CAFO if: "a) it directly discharges pollutants into waters that originate outside of and pass over, across, or through the facility or otherwise come into direct contact with the confined animals or b ) pollutants are discharged through a man-made conveyance. An AFO with less than 300 AU can be designated by the permitting authority as a CAFO if it is a significant contributor of pollution to waters of the U.S. For the purposes of this Act, CAFO are designated as PS (U.S. EPA 40 CFR 122.23 Part 122 Appendix B)."
The National Effluent Limitation Guidelines are technology-based effluent limitations that establish a minimum standard of performance for specific classes and categories of PS. These standards are imposed through the National Pollutant Discharge Elimination System ( NPDES) permitting process. Effluent limitation guidelines of zero discharge exist for feedlots (40 CFR 412) . No discharge of chemicals or nutrients is acceptable. The guidelines allow for the discharge of an overflow from the facility if the facility is properly designed and maintained to contain manure, facility process water, and contaminated rainfall from a 25-yr, 24-hr storm event.
In 1990, amendments to the Clean Water Act ( CWA) included discussion of permitting of specific industries for storm water discharges under the NPDES permit structure. A list of standard industry codes was established, and all industries on the list (defined as PS) were obligated to obtain storm water permits. The industry code for feedlots was included. Therefore, a federal requirement exists that CAFO operators collect and contain all contaminated rain water up to and including the runoff that would occur during a 25-yr, 24-hr storm event.
During the next few years, U.S. EPA will be evaluating the Effluent Limitation Guidelines (63 Federal Register, 1998b) . Revisions to the feedlots category (40 CFR part 412) will rely on individual committee recommendations. The regulation will focus on specific industry segments (i.e., species). The Agency "will rely, in part, on stakeholders for background information. For example, the Agency is working with the USDA and the major trade associations to develop models (both technical and economic) to depict the current baseline activities, and to assess costs and impacts of alternative controls. EPA has received a 'framework' document from the Pork Producers Council which identifies their recommendations for controls of wastes generated at their member facilities. The poultry industry is embarking on a similar effort. The environmental community has offered to provide their recommendations for regulatory control for the feedlot industry as a whole. EPA expects to use each of these as well as expertise and research from USDA to evaluate control options."
The Agency indicated that swine and poultry facilities have not achieved zero discharge of wastes to surface waters and seeks to eliminate and mitigate water quality impairment from feedlot operations. "Waste spills and leaks from storage lagoons, runoff of wastes from land application, and the combined effect of allowable waste discharges from smaller facilities have led to a range of environmental and health problems ranging from fish kills and accelerated eutrophication of surface waters to contamination of drinking water and shell fish." The first regulatory committee to review effluent limitation guidelines will focus on swine and poultry "which have been identified as substantial contributors of nutrients in surface waters that have severe anoxia (low levels of dissolved oxygen) and problem algae blooms especially in estuarine waters)." Revisions of effluent limitation guidelines began in 1997. The estimated timeline indicated a proposal publication date of December, 1999, and final action by December, 2001 .
Dairy and beef cattle operations represent a large segment of the feedlot industry and "have been identified as substantial contributors of nutrients in surface waters that have severe anoxia (low levels of dissolved oxygen) and affect drinking water sources in the western and central regions of the United States." The Agency will begin development of effluent limitation guidelines for beef and dairy cattle subcategories (by December, 1998) with a proposed rule by December, 2000, and final action by December, 2002.
The notice of its proposed effluent guidelines plan established the framework necessary for the Agency to pursue its objectives. Livestock operators and allied industry representatives will want to follow the development of effluent limitation guidelines closely. At this point, it is anticipated that the number of AU needed to trigger NPDES permitting will be reduced, thereby requiring permits on more operations. Furthermore, attention to liquid storage structures and land application of nutrients (subsequent runoff from land) will be included. The industry will want to work closely with U.S. EPA and scientists to establish a data base of factual information to be used as guidelines are rewritten and not allow development based on fear, hearsay, and testimonials.
The 1987 amendments to the CWA introduced nonpoint sources ( NPS) of contamination (P.L. 1987) . These amendments included pollutants not covered previously as PS. The implication of NPS regulations included discharges of nutrients from farm land where manure nutrients are applied. Concerns over groundwater contamination were briefly discussed.
Section 308 of the Clean Water Act provides U.S. EPA the authority to inspect, monitor, and enter facilities to determine if effluent limitations are met. They can require the owner or operator of a PS to establish and maintain records; make reports; install, use, and maintain monitoring equipment; sample effluent; and provide other information as requested. Section 309 provides the incentives for individuals to comply with regulations. Both civil and criminal actions can be taken. Maximum fines of $25,000/d have recently been increased to $27,500 to account for inflation. Additionally, other regulatory authorities (state or county) can impose fines on operators.
Coastal Zone Act
The Coastal Zone Act (P.L. 1972 ) was authorized to protect the coastal waters of the United States. Geographic boundaries include coastal areas (within 16 km of high tide) and waters that empty into coastal areas. For practical purposes, the coastal zone includes states bordering on the Atlantic and Pacific Oceans, the Gulf of Mexico, and the Great Lakes. Additionally, the coastal zone can include states that discharge into rivers (e.g., the Mississippi or Missouri) that empty into coastal waters. Some states have decided to identify the entire state (e.g., California) as a coastal zone to minimize confusion as new regulations are adopted.
The Coastal Zone Act Reauthorization Amendments ( CZARA) (P.L. 101-508, 1990 ) required states to submit a plan to implement the established management measures (U.S. EPA, 1993) . Management measures were specifically defined as "economically achievable measures for the control of the addition of pollutants from existing and new categories and classes of NPS of pollution, which reflect the greatest degree of pollutant reduction achievable through the application of the best available nonpoint pollution control practices, technologies, processes, siting criteria, operating methods, or other alternatives." States were obligated to submit to U.S. EPA their state NPS implementation plan to ensure that coastal waters would be protected from unnecessary contamination. The initial time frame obligated states to implement an approved NPS program by January 1, 1996. Few states have had their NPS plan approved.
Two or three sections of the management measures were possibly applicable to livestock operations. Operations would be required to collect and contain manured waters in structures that have an earthen or plastic membrane lining, are constructed with concrete, or are a storage tank. The capacity of the storage structure must accommodate facility wash water, manure collected, and the runoff from a storm event equivalent to a 25-yr, 24-hr storm. Facilities obligated to meet such standards were markedly smaller in scale than CAFO (Table 1) . Additionally, facilities must manage stored runoff and accumulated solids from the facility through an appropriate waste utilization system. Unfortunately, there is no current definition for an appropriate waste utilization system. Nutrient and irrigation management measures may also be applicable to livestock operations. The nutrient management measure required development and implementation of a nutrient management plan. Specifically, application of nutrients should consider nutrient contribution from all sources: soil, manure, sludge, other organics, legumes, and irrigation water. Applications of nutrients should be limited by the limiting nutrient based on realistic yield expectations. The information listed as core components of the nutrient management plan was more comprehensive than that identified in the Harkin bill, the Miller bill, or the Natural Resources Conservation Service ( NRCS) Proposed Nutrient Management Policy (Table 2 ). These will be explained later in this article. The irrigation water management measure focused on prevention of surface water contamination and application of irrigation water to meet crop water needs. Specifications were identified for "chemigation" (the distribution of chemicals through irrigation practices). 
Safe Drinking Water Act
The Safe Drinking Water Act, 1974 Act, (P.L. 93-523, 1974 ) and its subsequent amendments have focused on protecting the quality of the nation's primary drinking water. Enforcement and compliance of this Act through U.S. EPA can require operators to install monitoring wells to quantify the impact of operations on potable groundwater supplies. Funds made available through this Act were used to develop the Farmstead Assessment System risk analysis worksheets and fact sheets to increase land owner awareness that their management activities can impact underlying aquifers.
Existing federal legislation and U.S. EPA policies do not address the storage of manure on all livestock facilities or the land application of nutrients, nor do they define agronomic or reasonable rates of application, indicate cropped acres needed per unit livestock, limit the density of livestock on a property or within a watershed, or immediately impose penalties when contamination of the nation's waters occurs. Additionally, the nature of the regulatory process has omitted an educational component, to empower operators with the information to better understand what the regulations are and why operators must comply with them. Furthermore, in many parts of the United States, the livestock community believed regulations did not apply to them or even attempted to delay implementation and enforcement of regulations.
Sludge Application Standards
Although there are no federal standards for land application of manure nutrients, there are standards for the use or disposal of sewage sludge (U.S. EPA 40 CFR 503, 1997) that set precedent for monitoring of nutrient concentrations in materials applied to land. The primary objective of sludge requirements is to protect public health and the environment from any reasonably anticipated adverse effect that may occur from any pollutant in the bulk sewage sludge. Application of whole sludge should not exceed agronomic rate. This is defined as providing the amount of N needed by the food crop, feed crop, fiber crop, cover crop, or vegetation grown on the land and that the amount of N leaching beneath the root zone to the groundwater be minimized. Additionally, applications must not exceed the cumulative pollutant loading rate (maximum amount of an inorganic pollutant that can be applied to an area of land). Established pollutant limits must not be exceeded (Table 3) .
Both AFO and CAFO operators are becoming increasingly concerned that pollutant limits for sludge application will be imposed on manure application. If the monitoring and record keeping related to pathogen and virus viability and metal application from sludges is imposed on livestock operators in the near future, it would be viewed as an undue burden required in the absence of data.
The U.S. EPA has finalized its Compliance Assurance Plan (U.S. EPA, 1998) for AFO and has identified that implementation of the existing CAFO regulations is a priority. Their objective is to reduce public health and environmental impacts from AFO. The regulations detailed in this section are not new and seldom have been enforced until recently. The U.S. EPA staff believes that a strong compliance/ enforcement program will foster compliance and serve to prevent major spills and reduce pollution from livestock production. Their plan specifically provides for the following: an active risk-based compliance monitoring program (ensure compliance with NPDES requirements); an enhanced federal/state field presence; coordination with states and other federal agencies; coordination with stakeholders to identify and provide compliance assistance information; increased compliance assistance to CAFO to provide better information; development of state-specific compliance and enforcement strategies; increased designation of AFO as CAFO when appropriate.
Proposed Legislation and Strategies

Harkin Bill
The Animal Agriculture Reform Act (SB 1323) was introduced by Senator Harkin on October 28, 1997. The purpose of this Act is to have CAFO adopt animal waste management plans to ensure that the continued success and growth of the animal industry is compatible with protection of the environment and public health. The number of facilities defined as CAFO would be increased based on facility animal weight capacity of more than 90,909 kg for animals other than cattle or more than 181,818 kg for cattle. All structures and land used for the collection, storage, treatment, or application of animal waste would be included as part of the CAFO. The NRCS will establish the required elements of an animal waste management plan ( AWMP) and the technical standards for each element. Part of the approval process would require an on-site inspection of the CAFO by NRCS to determine whether the AWMP would be sufficient to prevent contamination of surface and ground waters. Approval of the AWMP must occur within 18 mo of the passage of SB 1323. The AWMP is effective for 5 yr after approval. Facility modifications or expansions require approval of a new or modified AWMP. Expansion must be completed within 1 yr after approval of the new or modified AWMP.
The required elements of the AWMP include names, addresses, and telephone numbers of the animal owner(s) and operator; location and number of acres of the CAFO; location of properties adjacent to the CAFO and the identification of owners; written agreements if manure is applied on properties not under the control of the CAFO; a facility map including buildings, structures, containment systems, location and flow of surface water, direction and degree of grades within CAFO; certification that the animal owner will ensure compliance with AWMP; information necessary to determine the land area required for the application of animal waste from CAFO; scheduled periodic soil and animal waste testing; estimate of annual quantity of each waste produced; description of the nutrient management methods, procedures, and practices to ensure that nutrients from all sources (including commercial fertilizer) are applied appropriately; description of methods, structures, or practices used to minimize or prevent soil loss, surface and ground water pollution, and odors; technical specifications for the design and construction of containment systems; description of methods, procedures and practices for operating, monitoring, maintaining, and inspecting waste storage facilities; handling, transportation, application, and treatment of animal waste, including storage volume, schedules for emptying storage facilities, and application schedules, rates, and locations; contingency plan for unexpected waste leak or discharge; record keeping; additional requirements necessary.
The Harkin bill requires that land application of manure be limited by the amount of N or P that 1 ) exceeds the quantity necessary to meet crop nutrient requirements and 2 ) significantly increases the risk of soil toxicity or the pollution of surface or ground waters. The NRCS will establish maximum permitted levels for other nutrients, minerals, metals, or other substances found in animal waste whose presence in land above the levels would pose a significant threat of environmental pollution or soil toxicity. It will establish minimum set-back distances for aerial spraying in environmentally sensitive locations. Animal waste application will be prohibited on ice, snow, frozen soil, or water-saturated soil. The facility containment system shall retain all animal waste produced by the operation between applications, including runoff that runs through or into any area or structure in which animal waste is present. 
Miller Bill
Representative George Miller introduced the Farm Sustainability and Animal Feedlot Enforcement Act on February 12, 1998 (H.R. 3232). The act serves to amend the federal Water Pollution Control Act to control pollution from CAFO. "The purposes of this Act are to protect the public health, water quality, and fisheries of the U.S. by establishing appropriate controls on water pollution from CAFO."
The act specifies animal capacity for each livestock class at approximately one-half of the current federal standards for PS definition. The act requires permits for all operations within 18 mo after passage. Monitoring, record keeping, and reporting requirements must be sufficient to ensure that no discharge of pollutants occurs. Operations under this act must conform with applicable effluent limitations, standards of performance, and have an approved waste management plan ( WMP) within 18 mo.
The WMP described in this act include the same items presented previously in the Harkin bill. The WMP shall be submitted to the Administrator (NRCS). Plan approval or disapproval must occur within 60 d of submission. Every 5 yr, revised plans must be prepared to incorporate improvements in monitoring, record keeping, waste handling, and disposal methods. Within 2 yr of enactment, the administrator shall revise regulations issued to carry out this act to ensure that CAFO employ the best available technology economically achievable, or, in the case of new or expanded CAFO, the best available demonstrated technology necessary to achieve no discharge of pollutants.
Nutrient management restrictions are proposed in the Miller bill. This bill proposed that within 3 yr new containment structures and waste application systems be sited and constructed to minimize risk of discharges of pollutants to the surface or ground waters of the United States. Within 5 yr, the use of unlined containment structures or the use of any other containment structure that poses a significant risk of pollution to surface or ground water due to the location or construction of such structure will be prohibited. Within 10 yr, open-air lagoons for the storage of animal waste will be eliminated. As a separate issue, there will be no atmospheric deposition of nutrients derived from CAFO to waters of the United States. (Ammonia emitted to the atmosphere returns to the earth's surface and can be associated with nutrient enrichment of surface waters involved with eutrophication.) The liquid content of wastes will be reduced significantly. Technologies and production practices that minimize the need for large-scale storage of animal waste will be promoted.
The Miller bill specifically defines maximum levels for N and P application to land. Application of animal waste in excess of such levels shall be considered a discharge of pollutants for purposes of the act (this includes nutrients from commercial fertilizers applied along with manures). The administrator, in consultation with the secretary of agriculture, shall establish maximum permitted levels for other nutrients, minerals, metals, or other substances found in animal waste whose presence in land above the reasonably anticipated agronomic uptake by the vegetative cover growing or to be grown on the land, would pose a significant threat of pollution to surface or ground water.
EPA Draft AFO Strategy
The draft strategy for AFO was developed to include specific short-term and long-term activities to minimize the environmental and public health threats of AFO (U.S. EPA, 1998b). It was released for public comment on March 4, 1998. The purpose of the draft strategy was to provide a blueprint for a significant expansion of EPA s regulatory and voluntary efforts related to AFO. The goal is to minimize environmental and public health impacts from AFO. Although the strategy emphasized water quality, EPA indicated that concerns related to other media (air and soil quality) would be addressed at a later date.
The strategy identified five principles. 1 ) Expansion of compliance and enforcement efforts to ensure that existing CWA requirements are implemented and to support implementation of the AFO strategy on a long-term basis. 2 ) Location of AFO and CAFO facilities and priority watersheds will be defined. States will be obligated to develop strategies for geographic targeting of permit issuance, compliance assistance, funding sources, and enforcement activities on a watershed basis.
3 ) The number of facilities permitted under CWA will be expanded significantly. Part of the focus will be to include land application of manure and other aspects of manure management in CWA permits. 4 ) Existing regulations will be revised to provide greater detail for CWA permits and existing feedlot effluent limitation guidelines. (Current effluent limitations allow zero discharge from PS, except in the event of a 25-yr, 24-hr storm. It is believed that revisions will incorporate land application of manure and containment of contaminated rainfall from a field where manure was applied.) 5 ) An increased coordination between U.S. EPA, USDA, and others has been identified to include development of technical guidance for animal manure management, development of conservation plans that address comprehensive animal manure management, and targeting of financial and technical assistance.
The AFO strategy development team divided activities into seven component areas: communication and coordination of activities, research and development efforts and innovative approaches, data collection activities, compliance and enforcement activities, regulatory review and implementation activities, voluntary program review and implementation activities, and performance assessment activities. Noteworthy in a discussion on manure nutrient management are activities under the research and development efforts and innovative approaches. The strategy indicated that research of technical and economic issues would include evaluation of currently used technologies in the United States and Europe. This evaluation was linked to revision of the effluent guidelines. The strategy indicated that the Cumulative Risk Index Analysis developed by U.S. EPA Region 6 would be distributed to other regions. The purpose of the index is to optimize siting of animal operations by evaluating the environmental vulnerabilities of a watershed. The strategy indicated that both U.S. EPA and USDA will work to evaluate modification of animal diets. Phytase application to feeds was presented as a means to improve efficiency of P utilization in nonruminants.
Dietary modification would be considered in development of the revised effluent limitation guidelines.
The data collection activities component will require identification of AU numbers at AFO and CAFO for each U.S. watershed. National data compiled by the NRCS on nutrient balances will be utilized. Identification of priority watersheds is necessary (by September, 1998). The strategy indicated that data will be collected to identify nutrient fate and transport to quantify pollutant loadings from AFO and CAFO to various media.
Suggested throughout the draft strategy is a revision of effluent limitation guidelines. The current requirement of no discharge except in the 25-yr, 24-h storm event will be evaluated. The tone of the draft strategy and the Compliance Assurance document is that U.S. EPA will include land application of nutrients at agronomic or reasonable rates as a component of effluent limitations guidelines. Inclusion of nutrient application in such guidelines would require all permitted facilities to accomplish some sort of nutrient management plan. This revision would change an effluent limitation guideline to a nutrient application/management issue. Subsequent educational efforts would be huge. Additionally, the number AU that categorize facilities into PS (i.e., CAFO) will be reduced to require more facilities to be permitted.
NRCS Nutrient Management Policy
The NRCS released its proposed Nutrient Management Policy for review and comment (Federal Register 98-10548, 1998) . "A Nutrient Management Plan is defined as a document of record of how nutrients will be used for plan production. Plans developed by NRCS employees shall be developed as a component of the more comprehensive conservation plan developed for the Conservation Management Unit." Although some livestock operators are accustomed to working with conservation management plans, others are unfamiliar with this activity. For those unfamiliar with such plans, connecting nutrient management plans to conservation management plans will require a tremendous learning curve and potentially more work than producers would see as beneficial. As a result, producers must be sure that the two plans fit together and that management requirements of one do not contradict requirements or actions of the other. The proposed policy is applicable to all technical assistance that involves nutrient management and(or) utilization of organic by-products.
As defined, a nutrient management plan includes the following components: aerial site photographs or maps; soil map; crop rotation; soil and plant tissue test results; nutrient budget for plant production system; realistic yield goals; quantification of important nutrient sources; recommended rates, methods, and timing of nutrient application; location of designated sensitive areas or resources; guidance for implementation, operation, and maintenance. Nutrient management plans shall be developed to meet the nutrient application requirements for a resource management system level of treatment. Progressive plans for nutrient management may be developed when the facility has insufficient land to meet resource management system nutrient application rate requirements. When the facility lies within a designated nutrientimpaired hydrologic unit area, the plan shall include an assessment of potential risk for N or P to be associated with further impairment.
The proposed NRCS nutrient management policy implies that NRCS technical guidelines already exist for development of nutrient management plans in which manure nutrients are included and that NRCS already has the knowledge base and technical staff to assist livestock operators in developing nutrient management plans. For many states, this is not true.
Implications and Challenges of Proposed Changes in Livestock Manure Nutrient Management
There is no doubt that nutrient management plans of some form will be mandated for livestock producers. The tone of proposed legislation, the rescinded draft AFO strategy, and the proposed Nutrient Management Policy is that the NRCS will be the branch of the USDA responsible for approval of plans developed for livestock operators. It would be pertinent for policy makers to thoroughly evaluate existing state nutrient management plans to identify useful and pertinent components of plans. Additionally, consideration to regional or state concerns must be addressed.
Often, federal regulations are vague and simplistic. They provide a foundation on which regions and states can insert more stringent and pertinent requirements. The foundation regulations serve to provide a level playing field across the United States. The challenge of developing a federal standard for manure management is one of utility. Will requirements imposed on producers improve environmental quality?
The simplistic approach of nutrient management is to develop a crop budget that includes N applied, soil N available, and crop N removed. This approach implies that, if 203 kg/ha of N is needed, then such an application rate could be uniformly achieved. A more complex approach will include losses of N from leaching and volatilization, as well as mineralization of N. Accounting for even greater variability additionally requires inclusion of nitrification and denitrification as well as water application (rain and irrigation water) and evapotranspiration, timing of nutrient application with respect to crop development, soil variability, and crop root development.
The simple budget is a good start. But it can provide for a false sense of security and does not guarantee a reduced pollution potential. Inherent in the simple budget is a need to adequately estimate nutrient concentration of various manures and other organic sources. Researchers in some states have addressed the variability of nutrients in manure solids, slurries, and liquids. State-specific information should be used in lieu of a guideline from a national technical handbook when research has been done and guidelines have been developed.
Development and use of nutrient management plans has the potential to improve the utilization of nutrients and minimize contamination of the environment. However, the degree of detail needed in plans may vary depending on the specific location in the United States for which the plan is developed as well as the individual developing the plan. It is not known what confusion and misinformation will occur if plans are required before the infrastructure is available to provide assistance and agency staff are in agreement regarding plan contents.
As an example, six dairy operators in the San Joaquin Valley of California received clean-up and abatement orders from the Regional Water Quality Control Board. Part of the order included the requirement to develop a nutrient and irrigation water management plan for the facility. Numerous people discussed the order with agency staff. The agency was unclear of the specific information they desired. Basically, staff wanted to ensure that if manure was land-applied that in fact a crop was planted to utilize nutrients and that nutrients and water were being applied at reasonable rates (an undefined term). The nutrient management component of the plan would provide evidence that nutrient applications were not in excess of crop needs and the water management component would provide evidence that nutrients remained within the crop root zone (minimized leaching) and did not run off. Unfortunately, mandating a nutrient and irrigation water management plan required that producers provide a plan in a timely fashion. Plans submitted will take a variety of forms and originate from many sources. Some producers may use an environmental consultant, others may use their trade association or milk processor field staff, cooperative extension dairy advisor, or NRCS or soil and water conservation district technicians for assistance. Plans developed will be dissimilar. Some may be acceptable to the Regional Water Quality Control Board and others may not. Unfortunately, a precedent for the type of information the agency would consider acceptable in a nutrient management plan will be set without specific guidance or technical information. This can result in tremendous confusion during subsequent years as a more thoughtful approach to the technical requirements of nutrient management planning is drafted and approved, and technical information is developed.
Implications
Legislative changes are occurring faster than research priorities can be identified and before thoughtful analyses can occur. There is no doubt that costs associated for compliance will be another cost of operation and that the inability of most livestock industries to recover such costs of production in product price is irrelevant to agencies responsible for carrying out AFO guidelines and regulations.
Clearly, one "size" will not fit all livestock operations. The challenge is to create a policy that will allow flexibility for regions and states and still provide reasonable backbone to minimize contamination and "level the playing field." Assuming this is the overall goal of proposed legislation and strategies, a few questions must be asked. Why isn't emphasis placed on manure storage structures since much of the concern has come from media attention to accidents associated with such structures? Why propose increasing the number of permitted facilities when previous enforcement history has been limited? Why has there been only limited dialogue with the regulated community throughout the draft AFO strategy development? Will staff at regulatory agencies be obligated to spend time with the regulated community and educators to develop adequate educational materials?
